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Fig. I .1 .1. Location of fishing ground and fish markets in the 



























Tab I e 
of 
l.2.1. Landing of the four flounders of the fisheries in the northern area 
Fukushima prefecture. 
Unit: 1000 en 
oat Is erles uJn t eFS ota 
Sma I l 
ottom gl net size boat (%) ( ~.3) (3b.7) 
(-lOton) t ers 44, 7 1,lOl (%) ( 1.6) ( 1.5) 
( .3) (1b.9) ' (5~.1) (4~.9) '(lob.O) 
,72 5 ,16 , ,5 ,18 , 88,5 ( 0.9) ( 1.9) ( 6.0) (94.0) (lO0.0) 
Traw I boat 
(lO-30ton) 
Traw l 144, 718 139, 558 108, 568 372, 914 765, 758 1,822,980 2,588,738 
(%) ( 5.6) ( 5.4) ( 4.2) (14.4) (29.6) (70.4) (100.0) 






































































































Fig . 1 
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Jan. & Feb. IV: 
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Marbled Brown all : Bastard Stone 
halibut tlounder flounder sole 
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4 . Total 




tan ' day) 
efforts 




(44 . 4%) 
9111 
( 1 1 . 7%) 
3z6397 




(2 . 9%) 
148892 
(46 . 8%) 
2129 
(7 . O%) 
137827 




( I . 2%) 
23 444 
(56 . 3%) 
5372 
( 10. 7%) 
134327 














(25 . 7%) 
397473 
(66 . 4%) 
23037 






( I I . 2%) 
50842 
(44 . 2%) 
247568 












Jan. & Feb. 
Mar. & Apr. 



















































Coefficients ~ of 4 
bastard hal ibut 
atch is es Term BH SF MS BS 
species 
Target 
n each term 
fish: marbled sole 
O. OOO O. OOO 
O. 698 O. 017 
O. 160 O. OOO 
O. 380 O. 054 
O. 245 O. 273 
O. 046 O. 141 














































































. Ill 0.261 
0.254 O. 065 
0.307 O. 023 
. 225 O. 078 
. 246 O. 174 




















































V : Sep. 










The standardized fishing 
f i shes . (un i t : tan ' day) 






































Jan. & Feb. 
Mar. & Apr. 

















Table 2 .3. 7. Fishing 
(bastrad hal ibut 
mortal i ty 
f ema I e ) 
coefficient of trawl fisheries. 
(Unit: l0-2/tan'day'month 
(bastrad hal ibut male) 
) 








































5 . 873 
2. 736 
o 
O . 033 . O 
4 . 959 . l 
12.71 
1 . Z85 
















1 1 . 29 












































4 . 367 
2. 631 


































(marb I ed so le female marb I ed so I e ma I e 






O . 002 
O. 512 
l . 923 






















1 . 821 
4, 352 
4. 148 



















































(brown so I e female) (brown sole ma I e) 






O . 004 
O. 48 1 








006 O 058 1.229 
829 1.370 
318 0.613 


















































































































Tab I e 2. 3. 8. 
(bastrad 
Catchab i I i ty 
ha I ibut female) 
coefficient of gi llnet fisheries 
(Unit: 
(bastrad hal ibut 
l0-7/tan ' day ' month . 
m e) 
) 











029 O. 109 O. 
648 1.188 O. 
242 5.497 5. 















315 Z. 148 





8 0.404 0.350 1. 
66 0.859 O. 101 O. 
81 33.53 1.403 


















214 0.400 O. 
871 3.429 1. 
939 3.036 l. 
370 0.598 O. 

















252 O. 145 418 O 660 O 115 O 
o. 
o 
188 O, 124 0.222 2. 
560 0.517 0.636 5. 
O 0.214 0.351 2. 






mar b I ed so I e f ma I e marb I ed so le ma I e 











OOI O O, 
212 0.642 l. 
678 2.476 l. 
270 2.432 l. 


























O 0.011 0.173 2. 
0.308 0.937 0.861 5. 
l.986 0.883 0.276 5. 
l.324 0.578 0.510 4. 






(brown sole f ema I e) (brown sole male) 











OOO O O. 
032 1.388 O. 
397 2.311 O. 
077 0.781 O. 






0.231 O. 165 
O. 156 0.654 























652 0.033 0.154 O. 
97 0.095 0.259 O. 






































('86-'90 Jan., Feb. ) 
v= 4.48xl 0-1x exp( -6.48xl0-2xH) 
R2 = 0.908 
o 5 10 15 20 25 30 
Landing amount (ton) 
Fig. 2.3.1 . Relation between landing amount and rate 

















Feb . ) 
. 0.4 0.6 0.8 1 O 0.0 O 2 
Landing amount (ton) 
Fig. 2.3.2. Relation between landing amount and rate 









































































































































































Su p pl y 










Central wholesale price & 
amount 
, , OOnSUm ption 
Trend of taste 
Boom of consumption 
A ･･････････~ B: influence ofA on B (week) 
A B: influence of A on B (strong) 
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Fig, 3,2,4, The relation ~etween body weight and price oi 
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Fig. 3.3.1. The relation between monthly landing amount 
and average price of live stone flounder in Souma-Haragama 




























































Nov ., Dec., Jan., Feb. 
c~; 
p=2390'ex p(-i . 1 2･ I 0~2.H) 
o o 
Mar. , Apr., May., June 




P=3660･ex p(-1 .44･ I 0~2.H) 





Fig. 3.3.2. The relations between monthly landing 
amount and average price of live stane flounder in 
S ouma-Haragama fi shmarket . Dot t ed I ine s in the 





















































　　Dec． 24 0 7．707＊3　　一
Mar．，　Apr。，　Nay
June 24 0 8．043＊3　　一
3　July，　Aug．，　Sep．





























































































oods in each 
The 
t  rm 
coefficient qrrax dp(O) on each 




bastard halibut(fresh) Jan., Feb., Mar., Apr. 20.3 3304 
May, June, July, Aug. 1 0.5 3020 
Se p 
., 
Oct., Nov., Dec. 37.5 2821 
bastard halibut(live) Jan ., Feb., Mar., Apr. 1 6.9 5271 
May, June, July, Aug. 22. 1 5492 
Se p .. Oct., Nov., Dec. 1 8.8 4949 
stone flounder(fresh) Jan ., Feb. 14.1 1361 
Mar., Apr. 
July, Aug. 
May , June 
1 2.5 1 71 8 
Se p ., Oct., Nov., Dec. 44.8 1 839 
stone flounder(live) Nov Dec Jan., Feb. 89.4 2392 
Mar. , Apr., May, June 55. 1 2972 
July, Aug ., Sep., Oct. 69.6 3663 
brown sole (fresh) N ov Dec Jan.,Feb. i 1 5.6 21 80 
Mar. , Apr.May, June 1 ol .3 1 372 
July, Aug ., Sep., Oct. i 1 1 .3 21 93 
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Monthly landing (ton) 
Fig. 3.3.3 (a). The relation between monthly landing and 
revenue on fresh fish of bastard halibut in each term. Dotted 
lines show the comparative reiations. 
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Fig. 3.3.3 (b). The relation between monthly landing and 
revenue onthe iive fish of bastard halibut in each term. 
Dotfed lines show the comparative relations. 
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Fig. 3.3.3 (c). The re!ation between monthly landing and 
revenue on the fresh fish of stone flounder in each term. 
Dotted lines show the comparative relations. 
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Fig. 3.3.3 (d). The relation between monthly landing and 
revenue on the live fish of stone flounder in each term. 
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Fig. 3.3.3 (e). The relation between monthly landing and 
revenue on the fresh fish of brown soie in each term. 
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Fig. 
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Table 4. 1. l. Number of initial 
prefecture in each term. 
(bastrad halibut female) 
resources f f 
(bastrad 
northern
ha I ibut 
coast of 
(un i t : 
ma I e) 
Fvkush i ma 
lO ) 





































































(stone flounder female) (stone f I ounder a I e) 




































































(marbled sole female) (mar b I ed sole male) 





































































(brown sole female) (brown so I e ma I e) 
Age I I m IV v VI Age I 11 HI IV Vl 
1 2000 1871 1750 1637 1529 
2 5498 4999 4666 4069 3741 
3 913 796 635 536 490 
4 122 110 81 73 68 









































I : Jan. and Feb. ll: Mar. and 
m: May and June IV: July and 






















































































Effort ot fishing ground i 
4.2.1. The revenue curves in 
~2 e2 
Effort of fishing ground 2 


































Average revenue 1 
Marginal revenuel 





~ e e I e i *.* 
Effort in fishing grounds 























































































































gi I l-net 
32. The comparison between 
and maximize simulated one 
f isher mi I I ions en 
actual total 
of flounder's 































9 . 74 
18 . 75 
0.51 
1.21 
5 . 33 
6. 12 






























































































Tab le 4. 3. 4. The compar ison between actual 
total revenue and maximize one on flounder's 
gill-net fishery (millions yen). Total fishing 
effort in terms (Mar.-Apr., July-Aug. and Sep. 
-Oct is 60% Ievel with actual va]ue. 
Ter ms Actual 
fishing 
revenue 





l ncreas e 
(%) 
Jan. - Feb. 
Mar. - Apr. 
May - June 
July - Aug. 
Sep. - Oct. 
















-31 . 8 
-27 . 4 
9.2 
tota l 1318 1293 -1.9 
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Month 
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Jan. Feb. Mar. Apr. May June July Aug. Sep. Oct. Nov. Dec. 
Month 
Fig. 4.4.2. The proportion of operating days of main fisheries by smali boat in 
each month (1985). 
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Fig. 4-4.3 The revenue of main fisheries by small boat in each month. 
-~-Giii net (rock fish) -~rGill net (cod) lr Gill net (flounders) 
~ll-Long line (sea bass) -~=Dorift net (spanish mackerel) _~_ Long line (green [ine) 
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